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1 

x#rft Srfflffl Lfz— ^&±.(7>Mm®Mmi L lz X-oXmii 

mmmsmmmmmw, io 

[|f*Jf2] Huf^XmHi±, ^i-v^H^gEJRSP 

MiBMft£mmztL& ; fc sr^itfc-f &tf*iB i taea 

izmmztit z. t wmk^-mmn i tiE*^** 

ffico 1 *? x— j\tfig.m%ti& v ^-rft^comsctsB^ ft& 20 
i k zwmki-himm 1 tiBtio^*Mjtxgigfs 

iWEm»(cjs»s*iT if)ia^«^si«^tJf *. £>ft&fl; 30 

^to-C^rS i k £#mfc"f SH*^ 1 fclBWO^NWft 

[ It^il 6 ] MEiScMIti , iWvtf>S&cBittlg£ 
te»3^4fcfttf>;ftj)!8JStt -ffc^gW*** ftTflffiJ£$ ft& 
£ fc £#^fc If *if 5 t^<^NIttM8rDgl!MI 

[|f*if7] |frfBMftvStt^¥S(i, Mie«*^^fiJ 

*n 6 izsmey^fammLnmffimMV&im&mmm 
mm. 

mmm^mm^ ^hbh t*af tuai $ ftr i*i3p 
o wtmmB&wmk. i -5 -c«a»a £ flairs *7 

rfc s 

•cms § £ fc §r^# fc -r s it* jm 6 nzw&s&tmw. 50 
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[ if *js 9 ] fflrlE^^fiiig^ « . 

— jew p^rs $■ s^t s v ftfc p 

ttrlE P M¥##c&# N S^#cc?)#-S^ *■ ft «t4Hi 

fffE p w^mw-mi n s^#coftiio-s \>z nm $ ftx 
md&m#<o*miz % ft^ft## § fix t^w(« $ 

ft^«®^«1f-ri>^^0«ME»#:fc . 

^tbXtzh £ fc ^^mfc^-i.it*ii 5 t;IE«0^#* 
[If l 0 ] milE^«^a]*^{±. WMi^z- 4 £ 

ft, ifttc^jtC LT^«ffl^^^Miffi«tt»eW#;^ 

^mummmi: w&itr & tzfr^ikMMtfftm § ft & 

fc "*-*M *IM 9 tlE»^4^##;MitXg|SfS 
[ If *il 1 1 ] lalE^m^fi]*^ ti. huIE P 

&-eft-fft*#:*c3iis-r4 fc fc fc t^to«fc iftti^ 

«0J; 3 ^5HSSftfcfriB«tf*«^M«^g AS^-eft-Tft 
txit»y'77Xti(; LX ztL^com^zm^ 

ft##$fts ^ t ^^sfc-rsif*JS9 fcuatt<^N«* 

[|f*if 1 2] BfjlBfim?^«^ii, 1ulBffi»mK 
yc-NM4^S#:^XT^^I*WSSft, £ft4> £WRWfc 

5*is^-s MiE«#:w g -tftm^raas Lwm 
x?jn£comm.tf {j §-z-t>ti. mz&mmtzjr&ztLfzmm 
m^'tmmmm^mRW&imcommzmmizmn 

i a tzffitiLztifzz k wmk-t&tmm 1 1 tia«eo 

[ it *s 1 3 ] miesK^ftnu . 
ffrfa^*»jtxfsisfio^ x N#«tfe§ ft & ^fx 

s ft , tmwsBLxmwwm? ^m^mm^z «t 

lt#Sfc. 

!9iaR«»a»^fc:«*tffi»L, flfrlE*73*^l)lStfL 
T»Ka«ttlBfr«MIW-S £ fc anirtKri: a mrlE^-v V 

> <-cD?\-mzm.m § ft^^^t^a^jns'jw v 



(3) 

3 

ht. z&frx^&ztzmmt-t&migmiizmmco 

lu le^^Kii^ £ a t x ^m^mm izmm^m^x 
xmm. ^ixhzb^mmb-th mum i 3 ^ie«^^» 

mimn&BmTizmtizm^&tztfycDmmt , 
mmnrnzmmmnftsim^z^t w*im% £. a 20 
izmmmm<%mm^mm^M t msmm t^mz mm 

t-izx &m£tmtm$:nffl-tz>fztsbcDMmmb , 
[ m$£ 1 7 ] mmn&x&mi , 

—SCO r a m Sr BV ^ T SV Hz^nlzmW £ ix^c P S¥#fls 

sy='Nif#*t . 30 

MIS P M.*Pm#RV N 3mSfl«0#-SB £ «L«t4MI 

ztitzw&x*ttmzixxmfecomuz j ?-z-&tztbcr>-?j 
flu is p a*i*sv N M^fl^fi?)-^ $ fix 
flfiia#«f*:owiijt^ixm##§tLTmMw^ffis^ 

£ir^T%ft i t k -tzmsa 1 6 t;IE«?)¥« 

[ it* is 1 s ] nnasMfcaama , «b£4-* ft <= 40 

^^{i«dfeffi^vStt^ft^*^SL«i«^##§tift 
i fc £«Stfc-$N&!ra&B 1 7 ^IE»W«*SBla:fMI£ 

[ ItsRif 1 9 ] ffifflSRWfrSamiiWE P 

zti, ^.riz^^miPM^m^&t/Nm^mi^)^— 
m: ^tt^KWfoxmkt ft t i iz^comtfa t ■= *i£ 50 
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tf> flu IE P m^mfcRXf N e mm s n , 

f«rs*ufc ; t -rftw mm 1 7 tiaKo¥«* 
Mitx^igfiffl^B^ai^sMK^B . 
[ it *jb 2 0 ] flirie^m^inig^ii , fluiE»i±i^fe 

34IS^-ft fltrlE»#:0 i Ei]S^ -tfL^U^U'CaaSS L fctt 

fr L^^-^rm^jRfistttifisisjrc* ft i a izm 
mMmffimmmismmmwiMW . 

[0001] 

M-f-ft Wt4HWMBtXSiWlllOrtlBtfi*tc 

ISBL^ y— wi^— A<os«*fWvftrcs ft «t -3 t-rft 

^tt, ? u-y^-Aoaia^Bffs^nftsmsr^ 

tcSffMt, JDX^x-VNOvaiSSr^Wtcil^LTX^ 

Mi&mmwmsizM-t&ijCDXfo ft . 

[0002] 

ft /sft fc (4 ^ix^'ti^Xg* W $ it ft ^XgfSfiOX 
[0003] ffifE^xe^fHiifcisgf-^y 

ioFrequency Power) N ^"Xjj^Jjj^ 
(Gas Flow Rate) mtf^CD^XM^kftlZ 
IS^^-ft„ 

[0004] IflBcO^-ix-eixc^H^cOtfT* — z>X'i>%cr> 

m^jLnftx&mtyzm&zti%^cox*foftif£&mz 
immm^t ft x a 0 , es^t 0 , x -y ^ 

%— S^O^jSfimSrffiTS-yrft^Hi: LTfr 
ffl-tft^atc^rft. 

[0005] mmzii^mi^m^^mmjtRV^M^. 

fil±.COtzbbCD^ x.—^CDjznmt ( 3 0 OmmJilX) (0 

± -5 t ; ntwjE-r ft i t ft ^-xg^fiito 

HBfi«ftrr« : Sr< , ^-tL^ncoxglSfitcii-^-rftXg 
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JBtciSttfl: § urc v * —j\ £ am-*- 6 «g^x - y * y 

g(Dry Etch Process) %ftfiz&tL& 

lapt T- , 5 f])v £f ijffl l,fcfi*x fy/ig ( w e 

t Etch Process) bMStX'^ SSffT'S) 
0, TMZMfr-t&fctbCOTyX^ltCCP (Cap a 
citive Coupled Plasma) IC 
P (Inductive Coupled Plasm 

a ) ojBircdHHTS * . 

[0007] z^x\ ccp^-friiigf^y^-w 

^m^.-t^WMiz^^xT^x^^m^i't^yj^ 20 
/i^ t iif^ n"— o i^isp izmm $ n/s scorns- 

[0008] &fz. ^XviimrtE?) J: 3 &te£x -y^- 

off h fcftofl^swa^xigsjisffr * * 

[0009] ;o J; 3 fc^«*^NWWHJtX^ftiifc:tJ 

we, r^xv^^^^s^ft^i^-rxoi^JLhofl: 30 
tews x. 6 tifur* ^ * v •> t » <r o *<7) v vrtiipo) 

WAtlzV *-;\$:W< .tat* "5, ZcoB^x.-^ 

5£Wte«tJ3-$- h tz Sb (C#¥*#:MjtXgiafic7)^f-gp fc« 
Bm^SMWcOtzibCOmSM^ (Heat Excha 
n g e r ) {Zlt^thW^^— (Chi 1 1 e r ) if 

[ooio] $ 4>fc, luIEo^xvf-v^xgwiafi 
fcfcwe, f ?-«WBSf»tfflSfcfrffit4 ; tx- 

£"3"5®B6 ( Pi ffi (Cathode) Steffi ( A n o 
de) ) tf^-y^- »rtai<0iBflE*iff4 LWffUfitV- 

X'foh. 

[ooii] mmy^x^^zii^^mwmMJim 
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[0012] -«W(;T7Xv*3S:tcj:S¥S#:MjtX 

Sf&iiF{±f-^W\— 1 3 OtDTSflCflSB 1 3 

BStu «ttB 13 2 <7)±Mizl,zmMB 13 2b n— 9. 

&& : &t&WBrC, ^(Dftmztmi-^'y? (E 1 ec 
trie State Chuck) (HESL&VO 

WZilXVx.-^2$:%m£-£&ZbtfT%2>Z.ol / zL 

tz^TX?lV (Pedestal) 1 3 AifiWiWCS.Z 

ixtz^M^^L^ VMB l 3 2St/'<fx?;n 3 4(0 

i a cms a 131 5^) i •'la^T■•a o , tiB 1 3 2svx 

f^^H 3 4 cofj [iJHcojll D fctimfii A 13 1 tWMB 

132 orao«^e^ifi»/& i 'nitb(-^-g. =t 0 izwmk 1 

3 3^ffi$tL^ffijS^^rtT^^„ 

[0013] ifz. «ffiA 1 3 1 co— WfciiiRHaERlfc 
JtS««fc*H#^4 i S J; 3 (cilKWtlBH§ 

tL^*S^— 1 1 3 j-*r>^— 1 

3 0 tf5rt«f * Jt^W* <r i: #'T-§ Sid (c*^^- 1 
1 3 stangSfLSH^^T (Ef^L^rV^) &WLZ> 
tiXte 0 . ftVA- 1 3 0O-fIJ(c{i^'x#t^7-f >- 

tSi ^^#£±0^-5X^0. fl:ffiB 1 32CDJK 

m^tix^h. 

[0014] n^>y°?mmz£^xmnmm$:%: 

-t-f-^yrt- 1 3 0<7)g : M^PalF ( =lSPtX?£^'X^ilS' 

x^'x(i«ffiB 1 3 2t,zmmmmm£-$-z-&m9& 

[0015] icoiL -^2 <?5iaJK* l[«Wlcf9J8i 

-rS^C^x-^2^'H^fLSmffiB 1 3 2XliXf 
$*Lft#*| (Coolant) 5E<7)^J±St/?jfL*S: 

# LTflraw-ft ; t s x o iztsmmms 102** 

/l-^T U-^b (Fluorinert) ^^J^Xvitt^vS 
[0016] ^*C0^7-1 0 0l±Sflt«tCttHiSt* 

x\ mm&^foftn&m&n&co^foftmizmtz 
t , zmmmxmt^iirzimmi±^m<%m^^ 
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[0017] i a t^flSSiiiigf&ffiFfcrti^x 
tTOSB 9, mrte^*^^- 

i o o^mm^myHtthfzMz^m^m^x.mik 

A (Clean Room) F*JT'^ < com^i £#>S =fc 

wmmtm&±&-r& t^o mm&£mm l , <§mm io 

[0018] fft. ^S'|4[tl±c07^i6O^x— vnsO^cP 
***«BW-* £ Sid fc^ftfc&Jo&Wi 

rais^^ftofe. 20 

[0 0 19] ^Oid^*c7)^-7— 1 0 0 <7)fa] 

mm t ^ x ~j\ 2 mmpF^vmm t l x am t . ? 

[0 0 2 0] i*«f7-10 0(iE«, «ffi 

[002 1] 

atftdHjtxssiftffifflSRW^fiiiaeiatffisa* sew- 5 z 

[0022] ^MH<7>ffi(?5gWttXS3ttff^f » >> 40 

[0023] *Jt. *^«4y;ffi«as<)iifSt#soffi 

x\ ^m^mmm^^xnmmmmHmx^ 

-t&ZbiZh&o 50 
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[0024] ttz. ^mcotfzmcomia^mmm 

[0025] ttz. ^micvtfcMogmz. iffi&m 
shcommmm Lxmmm±.^mw»m^mm-t^> z 

[0026] *SMH<04fcffi<0BWIi, •fttJj^ii 
L * V ^ffi^ i L T Hfi ^«5S-f W S i 
t T'^^^^ft^* * fo±3 *S *«#:gigX^IS 

[0027] 4 fc, *^^4itfBlOgW(i, X@^^ 
y;i—ftcD^Yffit>> — ocDVMiz— mzm.Srt^> Zhtfi 

m-t & z t izh & » 

[0 0 28] tfz. ^^PMOttzftLCOBtfHi. , 
Xg|Sfat;jl^ L . «^tA*3c#^at^^T 5 ; fc 

[0029] 

^^WMizxt^mimmLmmmmmm^mmm 

[0030] Hft^tSSi^x-vsoiSHIflKgp^ 

ffllMlrtfcara-f 5**, Xfif-A-^N'-rt^^x-^i 
t« MSr^BSc-f-S Jtft^^SlffllS3BfXSgfflig«|*| fcjg 

[0031] x ^^mi^mmTM^.mmmxt% 
mummmwizmmzirtiM&wmi±^mmjM 

izm.m^tifz^mmmmLxmmi%inm=Fb. mvt% 

mmi^ubx^h. znm, m&wmttzim^nmg. 
mmzzimz^ztzfocowmmxitftfflAimmmwco 
ticmmte&Bk&fs a fix % s . 

[0032] ±fc. *«TO(ci«^NII#«EltDBift«lffl 
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am? 1 1 ji* iww l 

[0033] i«DR, mmftwmwz-- -y ho&mtm 
mt . nmz$mi$im=F- izs-n. & ± a 

[0034] 

[00 3 5] -HRWt. ZiSWift ( £S 



-e COSSET fa (c ± o T — ^ coi&rci a 

^^W^X^H (Peltier Effect) k 

JR-rS^ai^SrSftm^ai (Thermoelectr 
ic Cooling)t LT^**tt«»fu Btftffi 

JS&t«W|cfc: J: -5 t a> it s S*ija«fg fcjfcflj LXiti 
[0036] i^fcJiRSttc, zMMcomifc 

i ^dClI^-fe'-^ 7 ?M ( s e e b 

eck Effect) k L, MIB J: 

SriMj&f-Sf^WJiilSk LTIi»«M (Thermo 
couple) ifi$>%>e 

[0037] ttz, mmcDmw&mzmmzn&n^m 
tfyytLxmt *sw*av * teas* § *l * *m t 

Jt*-??r^LTSftm^ai*^ (Thermoe 1 ec 
trie Cooking Element) t itO 

(Thermi stor) „ ^JKUt «fc -:TgW 
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[0038] tSX? -(ifl^StiL^aK^ iot^S 
ft*-*— »0¥aWf*Pt\ =E'J^f> (Mo), 



-•y^KNi) , 3 A;J, h (Co) „ i(Fe) l?C9 

la^fSlfcM-ttSX^— ( Ne g a t i v e Tempe 
rature Coefficient Thermi s 

tor) jW£<ffi*rtvo^&#, *5£fcl4iMLh#fcJ: 

oT«fiaap^«nr^«iwi«ffi^^s^^- (Po 

sitive Temperature Coeffic 
ient Thermistor) # i ±t;iffi/biX.g>K§9 1 

CmMffiffi^M-r-S^UT-^'X^- (CRT ; Cr i 
tical Temperature Resisto 

r ) mtimm^ti-c^^. 

[0039] — ^T. BfrlBO^;^xStlSii:T.aS^S 
^^O^mMteSJK^'M^^t'X^X ( B i ; B i 
s m u t h ) s T'JVJV (Te ;Te 1 lur ium)^ 

i k i tmmvtoS- fa (c ± 5 iRJR/fBIM* 

W^tt§^^^t"l>- , ?"— tXj? >/ h (Thermosta 

t ) ^jEfflSirr^So 

[0040] izmm^mfazmm Ltimm 

BP^, ^r^cflcSrttfflLfcmfeOlBKO^I. Witt 

X ( + ) ^fig-NS*##:-+ra^ai-PM^#*-^ 

-f-^x (-) mffij mmx°mf&L-<:mMcowmzmt 

[004 1 ] HI ^'^(i^HBUtci; ^.^«#:gitT 

^ 1 0 0«3t&tXSfc£&CDM3l£ ^ i cox , El 1 (dm 
-i^«^JH*^ 1 0 £>4MHffii£ EI^k L JtKftBflBH 



1 I 1 L 



[0042] HMfcSSSfuteJ: a *-»«^iU»T 
1 0(i:— SiORgffi^fcv^TSUtWtffiKSix^Pli 
1 1 ftt/Nl^ift 12k, Plfift 1 1 mf 

mzitx ( - ) wkslv ( + ) wmi^-tmik 1 3 1 p 

TitL^>*«$i,Wfc:atKrr&»»i 3k. #S*i 3« 
^hfi« (c * a Wf*f § itT tlfi (ont^KJB * IBft -S. 

^Offij#ttfME«#: 14k. ( - ) ( + ) % 
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1 1 

[0043] Pl^ft 1 1 RXf Nm¥&fa 1 2 COT1Q 

mztiT^&m, mmstfim? i o (sni^* i 2 m 
o«ffiffl##c 1 3 * a l t «atmA § . n m ¥*i 

jSBrr4»*i 3, pm^»#ci 1, pimi 111 

^gffl i5«u rffi mmmbmmft 1 4 a*®sH 
[0044] 0 $ri vRjutttEfc*- * p 

t'J7 (Thermoelectric Carrie 

r) CDflCt-stlX^K- J&flSJRSfU. U J^ffi 20 

HI 5tKS^*±MI6IH3aftfiailM*cl 4co±«teSBS 

£ t tf-cs s l. 1 6 tas-riTweiwsafte 
#tft 1 4 ^f-gPftHtMfcaj sjgttfw s t&<nmm 

2 1 *fMt^&i:SBa»ttll*SJ5)fc:|ftF±S-fr&ii:*« 

[ o o 4 5 ] m 2 ji^swwRWfrSHiFf 1 o t «fc 

a&WfrSHIH 1 1 0 l±PW¥mft 1 1 RX/NWtmfc 1 2 
l 3 teaser « kit £*<7>flB»fc £*U3WK Lst 

fi-wi (-) «K&t* ( + ) mmizLx zti^comizm 
mmznfzwmzm^&mmcommmMiiimifc 1 4 

1 3{iS»tt* i TS^ : 5:^JR^X(i:V-f^SrfSffl-r.|. «T 

[0046] , H3i±*«*t3ffl"cs sa&raa 
m^u £&n l fz& . wmv i »r h mmmm z^Ltz 
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mmfa 1 4 tfMMIfcH- «^£&^$C<JD^TOPM¥ 
£5*ifc«*fflReWtt 1 4 ^Sfffl 1 5 RVW&ffi 1 

z t **r s & «t a tffifijt^ii/t & & o 

[0047] ^fKBlilKfitfD i 0 ftzmft&f-tz ± 

ai*^ 1 0 swfl LfcSRaawi (^^-) com&*mm 

[0048] El4S.y : 'll|5(i2( s :?|0Ht J: ^»m<%Mm^- 
L C0X\ 04 iiS^^S&Stt^S 2 0 ^jfiffl $ ^ 

t -fiM« 3 2 1*1 izmm&wm^ 1 0 § n 4 ^ 

0 #g3HF3 *i£ ^^MSit^fS^ L^*B&HT\ H 6 ti 

± ^^m^ai*^ i o^jsftna^f ijffl L/t 

<7)mMm%^Ltzi><7)T\ *^^^a^stt^¥S2 o 
^3ifflstLT-fjjsffi3 2 c?^ha^ai*«aie 2 2± 

[0049] mwiz^Lfzkoiz, *%miz£&mm& 
mmRvmmmm *$t*E-t h ^)v^m% z mm Ltz— 

[00 50] m&M&tt *—^2<n&m<riWg&kft<n 

m^mm^mmmzm^'t^rzubcox. v^-yyumm 

BMFftlzMM-t ££\ XttftyA-30^1- 

> n 2 i(aR*i^«^?saiiii»iiii«i 

F i k **"C* L , -eomc t ^«:5r#» 

fl«3txSSfill*lt5affl-r & i fc j&^C-S SU icoJ; 3 

[0051] — J6r. 7°7X'vM^j;l>^MSig 

t&ffi F ii^ yj \- 3 0 <7)TSB t «S B 3 2 #*fft«§ 
fL. «ffiB 3 2^±Stli*SB 3 2 
^mffi^: LT-e^l^g|itff«-f -v ^ ( E l e c t r i 
c State Chuck) (IM^U^V^) tf^m^tl 



(8) 

1 3 

T^x-vn 2 fcjfifCS ft i -3 tLfc^-r 

(Pedestal) 3 4 ^WMfSMStl^m! 

§ oMwreaa 4 <r fc & ± 3 £®b£a 

3 1 /^H^ixTfc 0 , VMB 3 2S.V^.7 ; 'X^;t^3 4c7) 
flJJBcOjH 0 IzlZni&A 3 1 fc VMB 3 2 cofflcoVMW}%: 

[00 52] i/S . flffiA 3 1 0— Mfcii^fflSH^K 

ffitt»(a«sw4 £ t ars ft «t a izmtmizmm 10 

SiS*f7 h 3 S^ffMSilTfeO, f-^-y*— 3 OcD 
I** jt^ftt ft i fc *«r S ft i d -y h 3 5 fc 

}Sfit$ih,ftjt£*°yT (H>SL*^) tfHte&fuCts 
K>, 0<7)— Mti±^'X^5-f y (0*L 

fc^ ) £JFM LT^ffl^rt cil^ ; fc 

ft i 3 t:2r-?T£ 0 . «ffiB 3 2 eDiEHffllCJiiS 

l^ft, 

[00 53] *S*f>-r<7)^i&t X ->T ft*^^^^ 

•r^-v y; 3 0 «owH^ia<^R»fcxs^'>t36i«as*3 20 

^a:-^2 coSlJXXg^jMf-f ft J: 3 £3: ft . 
[00 54] MIBT'W&Lfc*^Bjco^JtM045T'lll4 

teiS 3 fLfc«aaHWi . ¥#*MjiXfii£ff F co t> x - 
^2^1mfi§ftft^'X^/P3 4coT^co«ffiB 3 2co 

rt»ti«3*ifc«ra»sHiFF lot, 1 

0 t^m^j ^ttifrt ft izttxawmv t , mil v & 

ss^ i o tc-s-x. ft £ t ft «t a izmm^mm^ 1 o 

<0»i jSSB fc «S v cop^ £ jSBrt- ft «Bffi*^-^ 3 30 

6 a . vmv izmffiztixmmftMim^ lo^ihtt 
4«*M*iwrf * - t-a^m^*-? 1 o t=t ft«3< 

SSffifg Srfijffll-r ft fcft«0W»»C T«|R § ixT ^ ft . 
[00 5 5] iHm^iUSX 1 OtimffiB 3 2SyXfX 
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PROBLEM TO BE SOLVED: To provide an automatic 
temperature regulator for maintaining a 
temperature in a semiconductor manufacturing step 
facility constant . 

SOLUTION : The thermoelectric cooling 
temperature regulator for a semiconductor 
manufacturing step facility comprises a heat 
exchanger for heat exchanging by one or above 
thermoelectric cooling elements 10, utilizing a 
Peltier effect for generating heat absorbing and 
heating phenomena by a flow of a current in the 
facility F having a chamber 30 capable of 
repeatedly performing predetermined processing 
steps, by incorporating a wafer 2 to continue a 
placing portion of the wafer 2 in the facility at 
a predetermined temperature. Accordingly, a scale 
of a clean room can be minimize by simply 
installing in the facility F to remarkably save a 
cost required to build the room. Thus, effects 
capable of suitably maintaining a temperature of 
the processing wafer 2 to remove a step causing 
defects and to improve productivity and yield are 
incorporated . 
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